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PHYSICS OF THE AIR
sides, as illustrated by Fig. 139, adapted from the paper quoted above. Hence, one method, and, so far as known, the only method, of at least partially protecting an object from lightning, consists, in surrounding it by a hollow conductor, or by a well-grounded conducting cage. Perfect protection, ordinarily, is not practical, even if possible.
By this method, the lightning that, otherwise, would hit at random, is guided to the conducting system and through it, if all goes well, harmlessly to the ground. It must be clearly remembered, however, that this discharge, though in all probability unidirectional, is extremely abrupt and of great amperage and, therefore, possesses the dangerous voltage and inductive properties of alternating currents of high frequency and large volume. It should also be remembered that although
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FIG. 139.—Vertical field of electric force disturbed by a conducting, semicllipsoidill column.
the successive partial discharges that make up the usual lightning flash follow the same ionized path, this path itself, shifted by the winds, probably, often guides one or more of the secondary, or sequent, discharges to an entirely different object from that hit by the first.
From these fundamental principles it is easy to formulate general rules (details may be varied indefinitely) for the construction of an efficient system of lightning protection.
Conductors.—Since lightning discharges occasionally involve very heavy currents, it is necessary that the conductors of the protective system be sufficiently large to prevent fusion. Probably, copper is the best material to use, mainly because non-corrosive, or practically so, in the atmosphere and, therefore, very durable, though aluminum and galvanized iron also are good. If copper, a weight of 370 grams per meter (4 ounces per foot) might suffice, but a greater weight, possibly, would be better. The shape of the cross-section appears to be of comparatively small importance.

